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Local elasticity properties of an amorphous structure : evidences for typical sites and shell structure ; dynamic stability J. C. S. Levy Laboratoire [1] . Moreover the variety of elastic properties of metallic glasses is known to be very great, which is very promising [2] . This is at least one good reason to study the elastic properties of a new theoretically built amorphous structure ML [3] , as Srolowitz and Egami [4] did for the model build by Maeda and Takeuchi [5] .
In fact, elastic coefficients can be defined from a local analysis in different ways [4, 6] [5] by T. Egami and co-workers [4, 10] , but none for the numerous other theoretical structures.
As a matter of fact the ML structure [3] has been derived from energetic considerations,by means of a variational method [11] , and thus has a rather correct density and energy. Usually, other models involve more or less randomization and deserve the name of DRP, dense random packing [8, 12] . The [13] , metallic atoms [14] , or molecules [15] . A comparison may even be risked with clusters of nuclear matter because of the generality of the short-ranged potential here introduced; the shell model is known to be efficient for nuclear matter [16] , appears as well for the ML structure, and the dynamic effect described by quadratic LEC [14, 15] . Moreover this size of about 300 particles is that of the nucleus of actinide elements, which is a well known critical size. As nucleons interact mainly via a short-range potential, the Yukawa potential [16] [20] . This ratio does not depend on the detailed interaction as long as it is still short ranged Thus the microstructure depicted by the ML structure, has macroscopic consequences which correspond to the existing date. In order to make this result easily understandable, it can be said that the ML structure simply solves the conflict between a local stable structure, i.e. the icosahedron and its spatial propagation which cannot occur without frustration [21] . And the ratio Cll/C44 depends less on the solution of the frustration problem than on the local structure of the unfrustrated part.
In section 1 will be defined the linear coefficients which are typical of the low symmetry of amorphous structures, then the quadratic ones, i.e. the stiffness coefficients and the additivity rule will be derived. [21 ] . A preliminary study of LEC on ML structure has been carried out [7] . It Figures 1 and 2 show the natural order of successive shells, where the pressure oscillations correspond to the altemance of frustrated and unfrustrated shells.
Figures 3 to 7 demonstrate the kind of chaos which observed for the different LEC but there is no one-toone correspondence. Each shell defines a band of values for each LEC, and mixing of shells is rare : even the shell D' which is rather particular has a « D class ». There is a chaos which seems typical of amorphous structures, because of the partial order which can be expected in this 4th state of matter, and because of the comparison with other results on models [4] . [13] corresponds to this range, and 55 is also a well-known magic number for clusters of atoms [13] or molecules [14, 15] [5] . A first analysis consists in averaging the LEC over the nearest neighbour sites. This has been done for all the parameters which gave as a result a very short fluctuation length as can be seen on figure 8 . Figure 8 shows [10] noticed that in the MT structure [5] [14] or molecule clusters [15] . The next step is to go from the LennardJones potential to nuclear interactions, which leads to the well known shell models [16] [9] . Because of the additivity rule, the adjunction of suitable components modifies these properties in an understandable way [9] . [3] . This packet of states leads to a broadening of the bands, but does not change the main results because no more than 1 % of the sites, at most are shifted. Thus the alteration of LEC cannot be very strong. There is only a further modulation of the 5 typical categories. Finally, the general stability of the ML structure is due to its « self similarity » : : far from the centre the structure is quite similar to that at the centre.
